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Abstract 
The pathogenesis of psychosomatic disorders is discussed within the framework of a 
brain model centered around memory-driven information processing for the 
organization of behavior. The key concept is the multidimensional, nonunitary, 
adaptive orienting response that is elicited by the pre-attentive step of information 
processing for the allocation of attention and the functional organization of the organs. 
Psychosomatic symptoms are explained by automated, functional maladaptations that 
were established by earlier experiences of stress-producing interactions with social 
realities. © 2002 Elsevier Science B.V. All rights reserved. 
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1. Introduction 
Psychosomatic medicine has a long tradition. It goes back to the writings of Hippo-
crates and the Greek philosophers. It is based on a holistic view of human beings as 
living systems in a ceaseless interaction with their environment, both social and 
physical. That implies a pre-dualistic, Aristotelean conceptualization of human nature. 
There is a general agreement within the disciplines concerned with human health 
and disease that (a) the etiology and treatment of virtually all diseases, but in 
particular, of the psychosomatic disorders, is of multifactorial nature, and that (b) the 
quantity and quality of the interactions (the dialog) of the individual with his/her 
social environment and his/her biography are the crucial factors. 
In spite of the long history of psychosomatic medicine and the important 
developments in human neurosciences, there are few efforts in the literature to 
formulate a broad theo- 
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retical framework capable of drawing together the biological, psychological and socio-
logical approaches to health and disease into a comprehensive, conceptual framework 
that would allow the integration of all these findings and could be used as a concrete 
scientific model to discuss their functional significance for prevention, diagnosis and 
treatment of psychosomatic disorders. Thus, a widely accepted, broad theory or model 
is still missing that could explain (a) the mechanisms (functions, processes) within the 
organism which realize and organize the interactions of the individual with the social 
environment, (b) the actual content of the social environment and the brain 
representations of the interactions with these social contents which promote health or 
elicit dysfunction, and (c) the brain functions that link these representations (the 
internalized meanings of the social relationships) to health and disease. 
The aim of this article is twofold: Firstly, to present the key concepts of an integrative 
model of the psychobiological functions of the human brain which underlie survival 
and the development of psychobiologically healthy behavior [1-4], and secondly, to 
use these concepts to discuss how and why these brain functions may lead to the 
manifestation of psychosomatic symptoms. 
The model follows basic principles of systems theory as applied to the study of 
human behavior [5]. It uses knowledge established in experimental psychology, and 
research on behavior, learning, memory and development. In particular, it considers 
knowledge on brain mechanisms and functions that associate, in the brain, the 
meanings (significances) of the experiences with the different, psychobiologically 
recognizable dimensions of behavior as well as the functions underlying allocation of 
attention and its effects on learning, that is, on the adaptive brain functions leading to 
the creation of biography. 
Within the framework of systems theory, human behavior is based on, emerges out 
of, and reflects the results of the continuous dynamic and parallel interaction of the 
individual with his/her external (physical and social) and internal environments, 
from which a large amount of information reaches the perceptual systems at each instant 
in time. The model proposes that a human's internal environment is (a) the 
functions of the different organs (e.g., muscles, brain, heart), and (b) the sum of the 
knowledge (the biography) that is created in the individual's brain as the result of 
these interactions. These interactions and the resulting human behavior is coordinated 
by the functions of the central nervous system. 
2. The specific proposals of the model 
The model proposes: (1) The brain is the organ that organizes and manifests all 
dimensions of human behavior (overt behavioral acts, somatic aspects, and 
subjectively recognizable aspects such as emotions, thoughts, decisions, plans, etc.). 
(2) At each moment in time, human behavior includes all these dimensions. (3) 
Knowledge acquired in the brain is the main locus of generation and control of all 
aspects of behavior. (4) Humans are born with a basic set of continuously recycling, 
highly complex, multifactorially defined, multiple, multilevel feedback-controlled, 
and interdependent, psychobiologically recognizable operations (the cycle of human 
communication). With these operations (the functions of the central, peripheral and 
autonomic nervous system), humans start their postnatal 
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life as a dynamic interaction with their body functions and with the physical and 
social environment in which they are born. 
Also with these operations, humans (a) cumulatively acquire and create in their brains 
(specifically in the neocortex), knowledge about their environment, about themselves, 
and about the quality of the interactions between the self and the environment, and (b) 
use this knowledge to form present and future behavior. 
The functions of the neocortex are (a) to assimilate and use information from the 
external and internal environment to create associatively connected symbolic 
representations of the characteristics of the environment (including language) and of 
the outcome of the interactions with it (this corresponds to the building of cortico-
cortical connectivity, the neuronal networks); (b) to update and enlarge this knowledge 
continuously; and (c) to use the symbolic representations to generate individual 
knowledge (the biography) in form of skills, coping and problem-solving strategies, 
thoughts, emotions, fantasies, etc. [6-9]. The quality of the dialog between developing 
individual and the social environment (the effects of the caregivers' behavior on the 
psychological health and well-being) shapes crucially the contents of the biography. 
These contents shape all dimensions of the individual's behavior. Thus, the human 
brain is viewed as a self-organizing system that creates individual behavior on the 
basis of its biography (memory-driven information processing operations). 
Accordingly, the internal, organizing principle of human behavior— be it 
psychobiologically healthy or psychosomatically dysfunctioning—has to be sought in 
the content of the individual's biography (the products of the mnemonic functions, of 
the brain's plasticity, that is, of the functions of the human neocortex that extract 
personal meaning out of incoming information). 
3. The function and structure of the cycle of human communication 
The operations of the cycle of communication are memory driven; they have been 
described in condensed form as (a) perception (pattern formation), (b) evaluation 
(pattern recognition), and (c) response. Fig. 1 sketches the functional components of 
the cycle in some more detail. This schematic is proposed as a simplified rendering so 
that the interrelationships between the brain functions can be discussed; it does not 
present anatomical localizations but functional units. However, it implies that the 
structural and functional nature of the cycle of communication corresponds to the 
functions of the nervous system (central, peripheral and autonomic) that elicit and 
manifest the multidimensional response pattern of the orienting response and so-called 
habituation within and between sessions. This orienting response is a nonunitary, 
psychobiologically adaptive response pattern that is elicited by the memory-driven, 
pre-attentive brain processes which centrally mediate the allocation of attention (update 
of working memory, activation of learning processes, call of the controlled information 
processing mode), and which manifest their graded functional adaptations in all 
peripheral response systems [10]. 
Experimental findings and theories integrated in the model permit the following 
description: The signals that continuously reach the receptors of all perceptual 
systems (input) encoded in their codes are transferred in parallel pathways (afferent 
system) to the subcortical areas which recognize the effects of the sensory 
experiences on the homeo- 
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static balance of the organism and thus, encode them in their codes. Then, the thus-
coded signals reach the modality-specific cortex regions. There, they are translated 
into their specific codes (the information from the eyes into the codes of the visual 
cortex, etc.). The information from all modalities converges then on the associative 
cortex (system of analysis of the cognitive and emotional aspects of information, 
working memory). There, the entire available information is translated into the 
symbolic-verbal, nonverbal and emotional languages of the individual's brain. In this 
way, a neuronal model, a multidimensional concept of the internal realities (thoughts, 
emotions, functional states of the body, etc.) and of the external realities of the 
individual, is created. This is the pattern 
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formation. This leads to the identification of the significance and meaning of the 
received information for the momentary psychological priorities of the individual 
(pattern recognition) and to the selection of the appropriate response. 
This response consists of subjectively recognizable cognitive and emotional aspects, 
and of objectively measurable (electrical, chemical, behavioral) changes or active non-
changes (originally interpreted as habituation) of the functional state of the organism 
as compared to the immediately preceding state. The characteristics of these 
psychophysiological changes (intensity, duration, organs involved, contents of 
emotions and thoughts, etc.) or active nonchanges reflect the optimal way with which 
the individual is able to cope with the realities at the given moment They reflect the 
knowledge-implemented and knowledge-reflecting functional adaptation of all 
dimensions of behavior to the demands made by the perceived and evaluated 
information on the well-being of the individual. 
The response is manifested in the central nervous system via the reticular formation and 
in the periphery via the executive organs (efferent system). The response is relayed 
back to the central nervous system via internal and external feedback-control loops, 
thereby informing it about the quality and efficacy of the answer. 
Summarizing, one might say that human behavior generated and coordinated by the 
brain can be analyzed into three continuously functioning, interdependent, complex, 
serial sets of operations, where each depends on the previous one and initiates the 
next one. These operations are: (a) creation of the multidimensional neuronal model of 
the internal and external realities from the interaction between incoming information 
and previously acquired and momentarily accessible knowledge (contents of working 
memory); (b) recognition of the significance of these realities by matching against 
accessible knowledge; and (c) selection and execution of all aspects of behavior. 
4. The modes of  information processing 
Last but not least, we have to refer shortly to the concept of modes of information 
processing. It has been shown that the memory-driven functions within the brain 
which realize the dynamics of the interactions of the individual with his/her realities 
and thus create behavior, work with two information processing modes: the automatic 
and the controlled mode [11]. They function in parallel during wakefulness. They 
both may be initiated by well- or maladaptive knowledge. 
The memory-driven, pre-attentive processes of pattern formation and pattern recog-
nition decide anew at every moment which aspects of the perceived information will 
be answered, that is, which aspects of behavior will be manifested with the automatic 
information processing mode as automated responses and which aspects will be 
initially answered with a call for the controlled information processing mode. This 
mode is elicited when the pre-attentive processes conclude that either it is not known 
how to cope with the demands of some aspects of the realities (no automated response 
available in working memory) or that these aspects are important so that particular 
attention is required. 
The automatic mode operates fast, in parallel for all automated aspects of behavior, 
without the subject's conscious control, and without demands on attention. It reflects 
the acquired associative connections between the memory representations of 
experiences and 
 
 
 
 
  
 
 
310  M. Koukkou, D. Lehmann /International Congress Series 1241 (2002) 305-311 
of the best way to cope with them. It is conceptually important to stress that (a) 
different responses can be automated to the same external input, depending on context, 
and that (b) complex mental operations such as cognitive strategies but also 
physiological responses such as activation/inhibition of functions can become 
automated responses to personal meanings of incoming information. 
Controlled processing as compared to automatic processing is slow, situation depend-
ent, and permits flexibly allocated response relations. 
5. The pathophysiology of psychosomatics 
Human behavior has been described in terms of (a) a continuous, dynamic and selective 
interaction of the individual with his/her external (social and physical) environment 
and with himself/herself (the internal environment), and of (b) a continuous, 
biography-reflecting, functional adaptation of all dimensions of behavior to the 
informational significance of the messages that come from these environments. This 
significance reflects primarily the knowledge represented in the neocortex about the 
quality of the interactions between developing individual and social environment. The 
basic argument is: The primary goal (the primary motivating factor) of the behavior is 
the maintenance of the psycho-biological well-functioning and thus, well-being of the 
developing individual in an active communication with his/her caregivers (the social 
environment). These interactions are the prerequisites for survival and lead to the 
development of biography. Their quality plays the crucial role for the quality of the 
acquired knowledge and especially, of the created skills and the cognitive-emotional 
coping and problem-solving strategies. These skills and strategies aim primarily at the 
maintenance or reinstallation of the well-being in keeping the interactions with the 
caregivers on a functional level and secondarily, to the avoidance, reduction, removal 
or change of obstacles to these aims. These aims include the pursuit of goal-reflecting, 
internalized cultural beliefs, values, etc. 
It has been shown that skills and strategies created as results of cooperative interactions 
between developing individual and caregivers are experienced subjectively as well-
being and are recognizable as pychobiological health. On the other hand, skills and 
cognitive strategies created as result of noncooperative (conflictive) interactions 
between developing individual and caregivers have a maladaptive character. We cannot 
address the reasons that make the communication conflictive between developing 
individual and caregivers and thus force the developing individual to create 
maladaptive skills and strategies. The data included in the model show that the 
manifestation of psychosomatic symptoms reflects a functional conflict on the scale 
activation-inhibition of function, of the psychosomatically dysfunctioning organ. The 
conflict is installed as automated, maladaptive skills and coping strategies (compare 
Refs. [4,12,13]). 
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